Investigation of AM-36: a novel neuroprotective agent.
1. The neurochemical sequelae following cerebral ischaemia are complex, involving excess release of excitatory amino acids, particularly glutamate, disruption of ionic homeostasis due to Na+ and Ca2+ influx and generation of toxic free radicals, ultimately leading to cell death by both necrosis and apoptosis. 2. Drugs that block components of this biochemical cascade, such as glutamate receptor antagonists, sodium channel blockers and free radical scavengers, have been investigated as putative neuroprotective agents. The knowledge that multiple mechanisms contribute to neuronal injury in ischaemia have led to the general recognition that a single drug treatment is unlikely to be beneficial in the treatment of cerebral ischaemia. 3. AM-36 [1-(2-(4-chlorophenyl)-2-hydroxy)ethyl-4-(3,5-bis(1,1-dimethyl)-4-hydroxyphenyl)methylpiperazine] is one of a series of hybrid molecules designed to incorporate multiple neuroprotective mechanisms within the one structure. Primary screening tests demonstrated that AM-36 inhibited binding to the polyamine site of glutamate receptors, blocked neuronal sodium channels and had potent anti-oxidant activity. In neuronal cell cultures, AM-36 inhibited toxicity induced by N-methyl-D-aspartate (NMDA) and the sodium channel opener veratridine and, in addition, inhibited veratridine-induced apoptosis. 4. In a middle cerebral artery occlusion model of stroke in conscious rats, systemic administration of AM-36 markedly reduced both cortical and striatal infarct volume and significantly improved functional outcome in motor performance, neurological deficit and sensorimotor neglect tests. AM-36 was neuroprotective even when administration was delayed until 3 h systemically, or 5 h intravenously, after induction of stroke. 5. These studies indicate that AM-36 is a unique neuroprotective agent with multiple modes of action, making it an attractive candidate for the treatment of acute stroke in humans.